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July 17 ) -1947. 

Dear Lederberg, . : 

L  - W ith  regard to the experiments on delayed d ffect, 

I dent think it is possible a t this stage to discriminate between I 
:. the possr-ibility that the end point mutants. ara the result' o f 

delayed al$eration o f the genotype,and that they are the 

dglayed phenotypio expression gene mutations produceduearlier. 

In the untreated material all that can be said w ith  

certainty is that there'is an excess'of mutations,;associated w ith  

the lag and early logarithmic growth phases. These may be the result 

o f' a  genuine high mutation rate or they may be the delayed'expression 

o f kens changes occurring in the rest(if-ig stage. T  am sure-that 

they are not a  mere accumulation o f gene changes occurring a t the 

normal rate during the growth prior to the resting stage xx& which 

-have railed to express themselves yhenotypically, as it wou ld take 

twenty generations a t least to produce the observed numb&of 

the excess. t . 

-The experiments dons w ith  irradiated*&terial are-not 

terribly critical as the results seem to depend oi3tbe design o f the 

experiment. They dohowever cast doubt on the concept o f the 

end Doint mutants as the result o f a  f'inite number o f changes. 

In those exberimenfs wh ich-I have done there is a  fixed or slightly 

rising number o f' delayed mutations occurring as the result o f 

each generation. After a  certain number o f generations this 
fixed increment is obscureC by tile  s>ontaneou$ mutations which become 
more numerous as the ?o?ulation increases. Th is imposes a  practical 
lim it on the determination O f the end point number, and true end point 

number may be greater than estimated or m&y be infinite in wh ich case the 

concept is mean ingless. A better description m ight be " induced mutation 



rate per clone per generation*, since such a f'isure seems to remain 

pretty constant over the period of growth during which it can be 

measured. t 

t ’ '1 1 would not like -to be quoted on iiiduced mutations as 

.,the work I have done has n6t been sufficiently deteiled; the 
Work Qn s_pQnt;aaaOUu,~U~'atiOnS is now pretty conclusive,however, 

and may be quo&d-:if your seviaw covers that 'aspeot of the 

..au:b;j,eot. ..It would ns turally be better I$? wri; could have a chat 

about 4hese th&p ' and 3 wish very much that you Prould'have 
a chance to visit ~sbefore~you leave. ^ _ ,. . ;. : -. ,: -Y 

A number of us haveATbeen ,~ondeqing:,if it would be . 
possible to induce you to come hers for a fep dayg,~~nd,to 

show us your techniques, . I. MS we ought &$-&now. whether the-induced 
mutations ,we aae wqrking with behave the samy as p~ther genes. 

_- ,. : .-. . __I-.. _.._- ‘_ . This would OP. course mean inducing'mutants in K-l$~~andSdoi.ng 

recombination studies to make sure that they are.,not Just po@o 

peculiar surface phenomenon. 
_. ~ 

: 
However, you will probably hear further about this 

. : 
from Mrs. Witkin if she is able to make the necessary arrangements 

at this end. 

. >‘.’ 

; 

All best wishes, . . 

. 

: , 

Sincerely, _ 1 
&W 7 

: . 


